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(54) YCTPOflCTBO AJlfl PACWWPEHI/lfl 
CKBAXMH 

(57) M3o6peTeHMG othocmtc* k ropHOft npOM- 

TM M CTpOMT6/1 bCTBy M M.6. MCnOAbaOBBHO A™ 
COOpyXBHMW CKB3*MH noA npen»TCTBM»MM 
ksk c oAHOBpeMeHHoA npouiaAxoft icoxyxa 
hjim Tpy6onpoBOAd. tax m 6e3 npoxJiaAKH. 



Uenb - noabitueHMe HaaexHocTM pa60TW. Yct- 
poAcTBOC0Aep)icMT Tpy6y-/iHAepCri1) 1, icoxyx 
(K) 9, npviBOAHoA Ban 2 w pa6oMMA opran (PO). 

riOC/10AHWfl BWnOHHOH B BHA6 K0HMH6CK0r0 

pacKdTMBaioiuero MexaHH3M0, Ha lueflicax aicc- 
ueHTpMKOBoro Baia 3 wrroporo pacno/ioxeHbi 

KOHMMeCPCMO KBTKM 5. flpOAO/lbHbie OCM K8TK0B 

5 pacno/ioxeHw nbA yr/iOM k ocm PO. Ban 2 
CKperuioH c PO m paaMemeH c so3MoxHocTb*io 
epamcHM^ b Til 1 mam a K9. Oamm kohcm PO 

COeAMHBH C B03MO*HOCTblO BpdliieHM* T/1 1 M 

APyroA - c K 9. PeSpa 10 pacno/ioxeHw cmm- 

MBTpMMHO OTHOCHTe/lbHO OCM PO, M MX KOHlfU 

3dKpenneHU Ha Hapy*Hux noBepxHocmx 171 
1 m K9. npw BpameHMM ea/ia 3 Bpamaerca m PO. 
a aro kbtkm 5 o6icaTi*BaiGTc* no sa6oio pbcujm- 

PABMOA CKBaXMHbl, npOM3BOA* yn/10TH6HMe 

rpyHTa b paAMa/ibHOM Hanpas/ieNMM. f1pw 
Bcrpene c BanyHOM pe6pa 10 BAdB/iMBaiOT ero 
b rpytrr mam paapytuaipT. 3 v\n. 
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H3o6peTeHV*e othocwfc* * ropnoft npo- 

MWUJ/ieHHOCTM H CTp0WT6nbCTBy W M0XC6T 6t4Tb 

Mcno/ib309ano An» coopyxceHMR ckb3*hh noA 
npen«TCTcnflMM % xax c oAHospeMeHHoA npo- 
■uisakoA Koxcyxa mam Tpy6onpoBOAa. Tax m 6ea 
npoxnaAxw. 

IXwb M3o6pereHw* - noBwuieHwe naAe*- 
hocth pa6oTti. 

Ha <twr.1 noxaaana cxeMa cTpovrrenbCTBa 

KpHBOAMHBAHOA CKB8*HHU C OAHOBpCMflHHOft 

npofoiaAKoA Tpy6onpoBOAa; na <J>Mr.2 - ycT- 
poAc.-BO. npoAonbMwA paapea; hb $nr.3 - pa3- 
pes A-A Ha <J>Hr.2. - 

YctpoACTBO A** paCUJMpCMMfl CKB3XCMH 

coAepxcnT rpyCy-AMAep 1 , a xotopom ycraMOB- 
nen Ha npoMexcyrosnbix onopax(ne noxa3aHu) 

C B03MO*HOCTbK> BpatlieHMft npMBOAHOA Ba/1 2. 

Pa6wnfl opran BunonHen a BMAe pacxaTWBa- 20 
toiuero MCxaHHSMa c 3kcuchtpmkobwm eanoM 
3, na tueAxax 4 KOToporo pacnonOiKeHbi kohm- 
MecicMe kbtkh 5. nooAO/ibHwe qcM cviMMeipHH 
pacnonoxcenu noAyrnoM 1-6 x npoAonbnoA 
ocw paSosero opraHa TaxMM o6pa30M, hto npw 25 
Bpau^GHMH sana 3 k3tkm 5 xaTHTca b 3a6oe 
CKBaxMHM no cnnpanw Boxpyr npoAOflbnoA 
ocm. yxaaaHHuft yro/i onpeAenxeT war icanca 5 
- noAavy ero aa oamh o6opot Boxpyr npoAonb- 
hoA oat pa6osero oprana. Oamh KOHei* Bana 3 30 
KMHeManwecxM canaaH c npwBOAHWM eanoM 
2. HanpMMep, nocpcACTBOM My<frTti 6 m ycra- 
Hoanen c B03MoxtHO<m>io BpameHwa Ha noA- 

WMnHMKOBOA OnOpC 7 OTHOCMTOrtbHO 

Tpy6u-/iHAGpa 1- Apyrod kohgu eana 3 ycra- 35 

HOBA6H C B03MOXHOCTbtO BpaiUCHMfl B OnOPO 

8 aha paSosero opraHa, Koropast pacnonoxce- 
na BHyrpM npoxnaAwaaeMoro xoxcyxa 9. Tpy- 
6a-nMAep 1 m xoxcyx 9 coeAMneHu moxcay 
co6oA pe6paMM 10. KOTopwe pacnonoxceHM 40 

CM MMOTpHMHO 0TH0CWT6A bHO npOAOAbHOH OCM 

pa6otero opraHa w oxBaTtisaiOT pa6oqMA op- 
ran. KaxAoe pe6po 10 oahmm kohuom 3axpen- 
neno, nanpMMep, c noMombio caapxM na 
' BHCiuHeft 6okoboA noBepxHOCTH Tpy6w-AMAe- 45 
pa 1. a ApymM kohuom - Ha BHeuineA 6okoboa 
noaepxHOCTM xoxcyxa 9. A^aMerp kohwhcckhx 
xdTKOB 5 pacxfiTUBaiomero MexaHM3Ma yeenH- 
mmbbbtcx or TpyCu-nMAepa k Koxcyxy 9. flpw- 

BOAMOA BAA 2 fipMBOAMTCfl BO BpdUlBHMd OT 50 

OypoBoro craHxa 11. KoropuA ycTaHosneH c 
B03MdxHocTbo nepeMemeHux no paM0 12. yc- 
TBHOBiiOHHOM b pa6oseM koTnoB3He 13.Koxyx 

9 moxcot noAAopxcMBaTbcn na secy c no- 
Momwto, HanpMMep. TpyGoyx/iaAMMKOB (hb no- 55 
icasaHu). 

YcrrpoACTBO Ann paciuMpeHMn cxaaxcnH 

MOXCOT MMOTb MMBBHTapHWe C6KUMH 14 H 15. 

coeAMHOHHue cootb6tctbohho c Tpy6oA-nM- 
AepOM 1 m c xoxcyxoM 9. HanpMMep. c no- 

MOtUblO CUpKM. 



YCTpOwVrBO AA" p8CUJMpeHMfl CKB3XCMH 

pa6oTaeT cnaAytouiMM 06pa30M. 

M3 pa6osero KOT/ioaaHd 13 c noMomwo 6y- 
pOBorocTaHxa 11 npo6ypMBaeTc« nMOHepnan 
CKBdxcMHa ao BwxoAa Tpy6u*/iMA8pa 1 Ha no- 

BepXHOCTb B npweMHOM X0TA06aM6 (HO nOKd- 

aaH). KxoHMyTpy6u-AMAepa 1 BMecTo6ypOBofl. 

rOAOBKM n pMCOOAM H K>T MIIBOHTapHyK) COX- 
UMK) 14. X XOHUy C6KUMM 15.npMCOeAMMflK)T 

KO>xyx 9, noAAepxcMaaeMuA TpyiBoy xh dAHM xa- 
MH. 3aTeM BioiK>MaK)T npwBOA epameHMJi 6ypo- 

BOrO CTBHICa 11. KOTOpblH npMBOAMT BO 

apameHMe npMBOAHOA Ban 2 m kMHOMatwecKM 
coeAMHBHHuA c hmm bbi\ 3 paCoMera opraHa. 
npw. BpameHMM Bana 3 kbtkm 5 oOxoTwaawTCfl 
no 3a6oio pacuiMpneMoA ckb8x(mhu, nponaBO- 
A» ynnoTHOHMO rpyHTa a paAHanbHOM nanpaa- 
neHMM.ocyiuecTBnfUi npOTacxMBBHMe 3a co6oA 
xoxcyxa 9. B cnysae Heo6xoAMMOCTw Aononnw- 
TenbHoe ycwnwe Ann npotacxMBdHMfl xoxcyxa 9 . 
moxcho co3AaoaTb noA3TMmcoM OypoBoro 
craHiea 1 1 . kotopuA nepeAaet ycwnne nepea 
Tpy6y-nnAep 1 m pe6pa 10 ico*yxy 9. npw 3tom 
pa6oMMA opran paarpyxcen ot oceawx ycMiiMA 
noAdTMMica 6ypoBoro cranxa 11. npw BCTpene 
pa6onero opraHa. HanpMMep. c sanynoM kbtxm 
5 BAaBJiMBdKrr ero b rpyHT. ecnn no3Bon»Krr 
pa3Mepu eanyna. Ecnw pa3Mepu aanyna He 

fl0380nsiK>T K3TK8M 5 BAdBHTb erO B rpyHT, TO 

bo B3aMMOAeAcTBue BCTynaiOT pe6pa 10. koto- 
pue npeAOxpaHsvxrr K8TKM 5 m Becb pa6oMMA 
opraH ot nonoMox. npH stom paccTo«HMe 
MexcAy cocoahmmm pe6paMM 10 no nepMMerpy 
pS6oMero opraHa onpeAensercj? pacneTHWM 
nyreM c y«4eTOM xapaxTepMCtMXM rpyHra. AM8- 
MeTpa pacuiMpneMoA cxeaxcMHW. yrna xonyc- 
hoctm xaTKOB 5 m mx Kon&iMecTBa. Pe6pa 10 

B0CnpMHMM8K)T H8 Ce6» M3rM6dM)tUMA MO" 
MeHT. B03HMKdK)lAHA np« BnHCblBdHMM CMCT0- 

mm Tpy6a-nMAep 1-xoxcyx 9 b aaAaHHyio 
KpMBonHHeAHyto TpaexTopMio. npeAOxpannfl 
ot yicaaaHHux Harpyaox pa6wMA opran, hto 
AononHMTenbHO noeuutaeT HaAexcnocrb ero 
pa6oTbi. 

flpM pdCUIMpOHMM CKB8XCMHU 663 npO" 

xndAKM xoxcyxa 9 ycrpoAcTBO paSoraeT anano- 
tmhho. B 3tom cnyMae xoxcyx 9 ne 
npvicoeAMHflxrr k MHBeHTapnoA cbkumm 15 m 
nocneAHflff npw nepeMeuieHMM ycrpoACTaa b 
rpyHTa BunonHfler ponb CTa6M/iH3aTopa na- 
npasneHMfl pacuiMpeHMsi. CTa6HnM3auwM hb* 
npaanennfl pacuiMpflOMoA ckbsxhhu 
cnoco6cTByeT Taxxce m HanMMMe pe6ep 10. B 
AdHHOM cnyvae BxnioMeHMe npw boas noAaTvw- 
Ka 6ypoBoro craHxa 1 1 mojkho hb npoM3BO; 

AKTb. 

d>opMyna H3o6peT6HMn 
YcrpoAcTBo Ann paciiJMpeHMfl cxBaxtMH. 
BPcn»OMa»OLuee Tpy6ynMAep, Koxcyx. pb6ommA 
opran, oamh Koneu KOToporo coeAMnen c Tpy- 
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6o«-AMAepoM. a apv«* - o icoxyxoM c bo3- 
moxmoctwo epameHMH. M npMBOAHO* aaa. 
c«peiWHMuft c paCoMMM opraHOM. o r n m h a- 
» m © e c a TeM, mto. c uefluo noauuieHwa 
HaAexMOCTM e pa6ore. pa6o»m« opran eunon- 
H6H a BHflfi KOHMMecicoro pac«aTUBaiomero 
HexaHMaMa c aKcaeMTpMKOBWM aaaoM m c ko- 

HMMeCKMMM KaTKBUM. yCT8HOBil8HMMMM H8 



ancueHTpMKOBOM Bany, m npoAOiiwMwe ocm ko- 
topmx pacncwomeMM cioa yr/iOM x npononkHoa 
ocm paGosero oprana. npw atoM ycrpoftCTBO 
cHaOxeHO pe6paMM. cmmm8tpmmho pacrowfc 
xeMHUMM oTHdcKTe/ibHO npoAWikHOft ocm pa- 
Cosero oprana, kohmu kotopux aarperuwHU 
Ha Mapy*MUX noaepxHOcrax TpyOw-^MAepa M 
Koxcyxa, 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 



2 



The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 
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Fig. 2 



1698413 
3 

The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying, Fig. 2 shows the device in longitudinal section, Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1 . The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 1 5. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 1 0 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that y with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 

A-A 



Fig. 3 



1698413 



Compiler L. Cherepenkina 
Editor A. Dolinich Tech. Editor M Morgental Proofreader T. Paliy 



Order 4373 Run Subscription edition 

All-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VNIIPI] 
4/5 Raushkaya nab., Zh-35, Moscow 1 13035 



"Patent" Printing Production Plant, Uzhgorod, 101 ul. Gagarina 




TRANSPERFECT 



TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my knowledge 
and belief, true and accurate translations performed by professional translators of 
the following Patents and Abstracts from Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURl 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



Patent 1786241 Al 
Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 9091 14 
Patent 907220 
Patent 894169 
Patent 1041671 A 
Patent 1804543 A3 
Patent 1686123 Al 
Patent 1677225 Al 
Patent 1698413 Al 
Patent 1432190 Al 
Patent 1430498 A 1 
Patent 1250637 Al 
Patent 1051222 A 
Patent 1086118 A 
Patent 1749267 Al 
Patent 1730429 Al 
Patent 1686125 Al 
Patent 1677248 A 1 
Patent 1663180 A 1 
Patent 1663179 A2 
Patent 1601330 Al 
Patent SU 1295799 A 1 
Patent 1002514 



3600 ONF. HOUSTON CENTER. 1221 MCXINNEY. HOUSTON. TX 77010 TEL 713 6SO-0440 FAX 713 6S0-0439 WWW.TRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/ Abstract Translations) 



Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001. 



Signature, Notary Public 



MAR,A A - SERNA 






Stamp, Notary Public 
Harris County 



Houston, TX 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

^ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 





